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Biographical Memoirs hydraulics are well known. After a year Gibb went as articled pupil into the office of Sir John Wolfe Barry and Henry M arc Brunei.
Wolfe Barry was acknowledged as one of the two leading civil engineers of his day. His powerful personality, wide activities and kindly interest in the younger generation, with Brunei's originality and whimsical humour, together created an atmosphere in which embryonic talent flourished remarkably. Among the pupils in the Delahaye Street office were a num ber who were to reach the top rank in various walks of life besides engineering; and Gibb made many lifelong friends, including two-R ustat Blake and Leopold Savile-who in time became his partners. One of his companions, Robert D ana the naval architect, wrote these words some fifty years la te r:
'Alex was full of fun and frolic, but this did not prevent his being one of the most industrious. By his quick intelligence and resourcefulness he soon made his mark. Nothing was too much trouble, or came amiss to him, and although his handwriting was hardly suited to the copperplate lettering expected of the conscientious draughtsman, yet even this disability was overcome by patient application. Again, his knowledge of mathematics and science was slender, but he had the gift of making the most of such knowledge as he possessed, an unerring instinct for its practical application to engineer ing problems. ' After two years in the office Gibb was given outside experience, first with Formans and M cCall of Glasgow, engineering consultants to the Caledonian Railway to which Wolfe Barry also was consultant, and later on the new dock at Barry in South Wales. At the end of his five years' pupilage he stayed on with Wolfe Barry for another two years, turning down several tem pting and remunerative offers in favour of an appointm ent as Barry's Resident Engineer on the extension of the M etropolitan Railway between W hitechapel and Bow at a salary of £300 a year.
Easton Gibb had obtained one of Barry's most im portant contracts-the King Edward the Seventh bridge at Kew. For two years he looked after the work himself; then his health began to fail; and the business needed the attention of a younger man. Alexander meanwhile had met Norah, daughter of Fleet-Surgeon Lowry M onteith, R.N., and wanted to marry, which was impossible on his present income. There was only one thing to do. Barry opposed the move on the ground that from consulting engineer to contractor was a downward step (though his real reasons probably went much deeper). But Gibb had made up his mind.
He worked as a contractor for sixteen years, completing the Kew bridge and a succession of other works, and moving his home from place to place as necessary to be near the scene of his labours. He never kept business and family life in w atertight compartments. Hospitality was something of a passion with him, in which he was enthusiastically supported by his wife; and he treasured a collection of visitors' books in which the names of old friends mingled with those of people prom inent in many walks of life. W herever his duties took him he managed to find a house combining ample facilities for entertainment with opportunities for at least some of the country sports-hunting, shooting and fishing-which he loved, and into which he initiated his three sons as soon as each was old enough.
His last and greatest contract was for construction of the naval dockyard as Rosyth. Owing to administrative delays and various difficulties it appeared at one time impossible that the dockyard could be completed in time to be of substantial use to the Fleet during the most vital period of the 1914-18 war. It was; and this was due to Alexander Gibb who, through his friend Winston Churchill, put forward an accelerated construction programme and carried it through with extraordinary courage and persistence. One of those who was closely associated with him at this period-probably the most critical in his career-has described it in the following words:
'In the course of forty years' subsequent experience I have never elsewhere encountered anything to compare with the desperate character of the engineering struggle which took place at Rosyth during these years, a struggle which M r Gibb had to make against time and harsh natural conditions on the one hand and against an unsympathetic lack of official understanding on the other. ' During this time, as always, Gibb was busy with many other activities. He was given charge of submarine nets around the Scottish coast; worked with Lord Elgin, Lord Lieutenant of Fife, on anti-invasion plans for the county; became a prominent figure in Scottish Freemasonry; presided, as a last-moment deputy, at a Synod of a Scottish Church; entertained, as was now necessary, on a larger scale than before in the big house which he had taken near Perth; made friends with naval men of all ranks; organized shooting parties and practical jokes.
In 1916 he accepted an appointment under Sir Eric Geddes, with whom he was to be closely associated for some years, as Chief Engineer, Ports Construction, to the British armies in France. His responsibility was to prepare for reconstruction of ports and railway junctions in Belgium which the Germans were expected to demolish in their retreat before the Allied offensive planned for the spring of 1917. This never materialized; and when, in July 1918, the Allies did attack, the enemy had no time to do more than superficial damage, nor were the Belgian ports essential for military operations. Gibb, however, was instructed for the sake of Belgian goodwill to put them in order, removing the effects of neglect and of the famous British raids; and for this King Albert made him a Commander of the O rder of the Crown of Belgium.
His next appointment-virtually a new office created for him by Geddes who was now First Lord-was Civil Engineer-in-Chief, Admiralty. The work consisted mainly of organization and administration and was not congenial to Gibb; but he did it with his usual thoroughness, with the result that the constructional output of his Departm ent increased substantially at a critical period of the war. At the same time he was working on a scheme to counter the U-boat menace. This, when he first proposed it in 1917, had been turned down as wildly impractical; but a year later the situation was so desperate that the authorities were willing to give it a trial. Gibb's idea was to construct floating towers which could be towed out and sunk in a line across the Channel, forming gun emplacements and bases for mines and nets. In its final form the project was married with another for submarine location by galvanometer, conceived by William Bragg and an electrical engineer, Colonel William McLellan, who later became Gibb's close friend and associate. They reckoned that their device would have an effective range of two or three miles, so that one placed on each of Gibb's towers would form a continuous screen from coast to coast. Construction of the famous 'Mystery Towers' was put in hand at Shoreham. Several of them were nearly ready, and the scheme would have been in action in another three months,when the Armistice was signed. Gibb had the melancholy satisfaction of seeing one of his brain children erected at Shoreham, where trippers paid a shilling to climb to the top of it. Another, however, was towed out and satisfactorily sunk off Portsmouth, thus proving at least that the operation was practicable in spite of many expert opinions to the contrary. And the principle was applied in the second world war to provide anti-aircraft gun emplacements in the Thames and Mersey.
Gibb was created a C.B. for his services to the armies in France and a K.B.E. on appointment to the Admiralty. His work there was recognized by advancement to G.B.E.
It was once more Geddes, now first Minister of Transport, who appointed Gibb his Director-General of Civil Engineering in 1919. He had to create a new Department in a new Ministry while dealing with a variety of problems connected with communications in the British Isles. Among the projects which came under his review were the Channel Tunnel and the Severn Barrage. The latter attracted Gibb, who was already becoming vitally interested in hydro-electric power. W ith the help of some of his old associates he prepared proposals which departed in several respects from those which had been put forward previously, including road and rail bridges, and he dealt with the chief limitation of all tidal schemes, interm ittent power supply, by the use of pumped storage-a device which is only now beginning to receive the attention it deserves. He did this work at the special behest of Geddes. When the plan was made public he was suspected by other engin eers, who had been working independently on the same problem, of poaching. They could not know his reasons and he could not defend himself. His pro posals were well received in many quarters; particularly in South Wales, which stood to gain most from such an integrated scheme, and which would certainly have benefited from it during the depression that followed not many years later. There is no need to go into the reasons why nothing was done about it. M any years after-in 1944, in a lecture to the Institution of Chemical Engineers-Gibb said :
'The Severn Barrage remains as a scheme in the lap of the gods and awaiting the day when those empowered to decide are at last satisfied that the scales are so weighted in its favour as to justify a real start being made on this great pioneer work. There is no doubt in my mind but that that day will come. ' Gibb was now beginning to feel that he had done his duty sufficiently in public offices involving much work of a kind that was uncongenial to him. He had come into close contact with two electrical engineers-Colonel William McLellan already mentioned, and D r Charles Merz, the leading authority of his day on electricity distribution and one of the prime initiators of the Grid-who shared many of his ideas and encouraged him in the scheme that was forming in his m ind; indeed, they had similar plans themselves, and the firms of consulting engineers which he and they founded were to carry on throughout the years a collaboration which had already begun on a personal level. To them, as to all his many friends, he was always the first to acknow ledge his indebtedness.
In 1921 Gibb set up in a two-room office in Victoria Street as a consulting civil engineer. Next year the firm of Sir Alexander Gibb & Partners began its existence in Queen Anne's Lodge, Westminster, a historic eighteenthcentury house that provided just the atmosphere he thought appropriate for the kind of firm he envisaged-an organization which would be one of the largest in this country. His first partner was R ustat Blake, his contemporary as a pupil under Wolfe Barry and until 1922 a partner in Barry's firm. The next, Jo hn Ferguson, came a few months later from Formans & McCall of Glasgow, old friends who also provided-very willingly because it was to help Gibb-a num ber of recruits to the staff at Queen A nne's Lodge.
Gibb was now fifty. He had an assured reputation. He was making what was virtually a new start in life. Ten years of anxiety and struggle were ahead before the firm was on its feet; and Gibb used his money as a sheet-anchor, carrying the whole financial burden himself and asking nothing in this respect from his partners. Besides attending to the great variety of consulting work in the office, he travelled widely, chiefly with the object of getting to know and getting known. In seventeen years he covered 280000 miles and visited sixty countries. Meanwhile he held a variety of public offices, of which his Presidency of the Institution of Civil Engineers was the one which he himself valued above all others; and he continued to follow actively a wide range of private interests. To say that he was the author of the standard biography of Thomas Telford whom he greatly admired, honorary president of the Burns Federation, a prominent Freemason, a member of the Royal Fine Arts Commission, an Honorary Doctor of Law of Edinburgh Univer sity, a member of the Queen's Bodyguard for Scotland (Royal Company of Archers) and an active supporter of charitable causes that appealed to him, is to give only instances of the demands on his time and energy, which he always gave unsparingly.
His election, in 1936, to Fellowship of the Royal Society was an honour which particularly gratified Gibb. It was the greatest satisfaction to be joined with Telford and that small select band from his profession whose work was judged to merit such high scientific recognition. From 1922 onwards Gibb's professional activities became inseparable from those of his firm, and he would have been the last to claim an undue share of the personal credit for anything they achieved. He and his partners always worked closely together. They were joined in 1932 at about the date of Ferguson's retirement by Hugh Beaver (later Sir Hugh Beaver) and by Sir Leopold Savile, another Wolfe Barry pupil and Gibb's successor as Civil Engineer-in-Chief, Admiralty, and later by others, each of whom brought particular qualities of character and experience. He had no belief in the practice of selling partnerships in his firm. Partners were selected either from his tried and trusted friends who had grown up with him in engineering or else from the members of his staff who had the necessary experience, ability, personality and, not least, loyalty that he expected and invariably received. Then there was the staff, continually increasing in numbers, who bore the brunt of detail work. To them, as to his other advisers and many friends, Gibb always acknowledged his indebtedness. Without attempting, however, to assess precise degrees of responsibility, it can be said unequivocally that he was both the initiator and the mainspring of inspiration. One of his oldest and closest associates has referred to his 'uncanny knack of choosing the right people to work with him'. Having chosen them, he would support them through thick and thin, right or wrong. As a result he got the best out of them.
With this proviso some instances of the firm's work may be mentioned: indeed this memoir would be incomplete without them since, collectively, they represent by far the major achievement of Gibb's life. Their scope was considerable even from the beginning. A list of the more important works in hand during the remaining seven months of 1922 includes:
Design and supervision of the aquarium for the Zoological Society of London.
Supervision of hydro-electric development, construction of town site and paper mills at Corner Brook, Newfoundland, for the Newfoundland Power & Paper Co. Ltd.
Advice on Itabira (Brazil) iron ore project-mining development, railway transportation and shipping facilities.
Design and supervision of dock and harbour extensions for the Ipswich Dock Commission.
Advice to the Southern Punjab Railway Co. Ltd. Advice to the Darjeeling-Himalayan Railways Co. Ltd. First designs, the Barking power station, for the County of London Electric Supply Co. Ltd.
The firm were appointed civil engineering consultants for the Barking power station through the good offices of Gibb's old friend Charles Merz, who was electrical engineering consultant to the company. It occupied them for many years (and in fact they are still engaged on certain minor extensions at the time of writing this memoir-December 1958). The original scheme provided for the construction in four stages with an ultimate capacity of over Biographical Memoirs 500000 kilowatts, constituting the largest thermal station in Europe at that time; though far exceeded by some of the latest projects of the Central Electricity Generating Board, on several of which Sir Alexander Gibb & Partners and Merz and McLellan are working in collaboration.
Hydro-electric power was one of Gibb's main interests quite apart from the fact that in the design and construction of dams, aqueducts, tunnels and other works for the storage and delivery of water it offers far greater scope, in relation to output, for the civil engineer than thermal power. He was one of those who saw and proclaimed its economic promise at a time when scheme after scheme, prepared with infinite pains and at great cost, was being thrown out of Parliament with scarcely a hearing. The firm reviewed the civil engin eering aspects of part of the ill-fated West Highland scheme; some of the staff still remember the survey work which they carried out among Scotland's most romantic scenery during the summer of 1928, in continual rain and pursued by relentless 'clegs' as horse flies are called north of the Border; and Gibb himself gave evidence before the House of Lords Committee sitting on the Bill. But it was in vain.
The one exception, during these inter-war years, to the general rule of implacable opposition to hydro-electric projects was the Galloway scheme, the first major scheme designed to operate on a low load factor for peak load dem and through the newly instituted Grid, and the beginning of a new era in electricity supply. O n this once more the firm were in collaboration with Merz and McLellan. Merz had done as much as anyone to bring the Grid into being. McLellan worked with Gibb on the various sites in the West Lowland valleys until he died one night as he was walking alone across the marshes to his home-the effect of overwork on a constitution impaired by ill health. So Gibb lost one of his best friends.
The Galloway scheme was completed in October 1936, and within a few hours the Central Electricity Board was making use, through the Grid, of the full available output of its five stations. It is strange, considering its immense success, that it was the last major hydro-electric scheme to get through Parliament for sixteen years. But common sense, supported by economic necessity, prevailed in the end. The Cooper committee was instituted to investigate the whole matter. As a result of its recommendations the North of Scotland Hydro-Electric Board was set up in 1943; and Gibb lived to see a crop of schemes under construction in Scotland, of which his own firm were responsible under the Board for two. Docks and harbours, another im portant development of civil engineering, can best be represented here by the story of Rangoon. It is an interesting story for several reasons, not the least being the fact that the outcome of several years' intensive work by the firm was a recommendation that nothing should be done to stop the apparently progressive blocking of Burma's chief port by siltation. Also, the essential focus of this work was a large hydraulic model-an early example of its kind and a pioneer effort in certain respects. It was also the subject of a paper delivered to the Institution of Civil Engineers. The technical aspects are summarized in an Appendix to this memoir. Here, it is only possible to tell the story briefly.
About 1910 it was observed that a silt bar about 7 miles wide was building up across the entrance to the Rangoon river, which forms the navigable channel to the port of Rangoon. This was known as the O uter Bar. By 1931 the ruling depth was no more than 12 feet at low water and it was still decreasing. One of the chief ports of the East, and the main channel of Burma's export and import trade, was threatened with strangulation and no expense would be spared to save it. The Port Commissioners consulted Gibb in 1929. He had his observers on the spot and twice visited the site in person.
The complex causes of the growth of the O uter Bar, the future course of events, and the effects of any proposed remedial measures were an excellent subject for model experiments. In his days at the Ministry of Transport Gibb had become familiar with the tidal model constructed by Professor A. H. Gibson to study the effects of the proposed Severn Barrage. He decided to apply this method to the present problem although there were much greater difficulties in simulating the natural forces involved and the data available were less complete, than in the former instance. The model was constructed in a basement belonging to University College London, and was in operation for some three years. Meanwhile the O uter Bar was still growing and the Rangoon authorities were, naturally, getting a little impatient. They wanted action. M any people, including some engineers, openly derided the model. The firm's report was submitted in 1935. Its main conclusion, based on the evidence of the model, was that the growth of the O uter Bar was about to cease, and that thereafter it would gradually disappear as spontaneously as it had come. The port authorities, who were prepared for substantial expenditure on any measures that might conceivably be effective, must have had some difficulty in accepting this conclusion. However, they did accept it. In 1936 it was observed that the depth over the O uter Bar had increased very slightly. In 1948, although dredging ceased completely while Burma was in Japanese hands, it was 18 feet at low water. (See Appendix.)
These are only a few examples of the consulting work on which Gibb and his firm were engaged during the inter-war years. There was also w harf construction at Rangoon. A few years earlier Gibb paid three visits to Colombia and had a resident representative (Colonel W arren, another old Wolfe Barry pupil) there for some time. The chief problem here was another port, Barranquilla, threatened by silt; though in this case the solution was the construction of two long moles. In 1931 he embarked on a whirlwind tour of ports on the eastern and western coasts of Canada. The resulting report (which was published as a Blue Book) shows that he was quite capable, on occasion, of adapting his mind to problems not essentially of an engineer ing nature: its main recommendations were concerned with administrative reforms. It was accepted, and the results have been invaluable to Canada's trade, although Gibb said himself that Canadians remembered him chiefly as the man who taught them the proper way to sing 'Auld Lang Syne'. He was in India four times (once as p art of a world tour including Tokyo where he addressed the W orld Engineering Congress). At home, besides Barking and Galloway, the firm were responsible for major repairs to Telford's M enai suspension bridge, and for the design and supervision of construction of the swing bridge over the Forth at Kincardine. T heir collaboration, as civil engineering consultants, with Sir Giles G ilbert Scott in creating the great Guinness brewery at Park Royal was to lead in due time to a far-reaching expansion of industrial work.
Gibb himself had personal professional responsibilities in addition to the firm's consulting work. He was in dem and among promoters of engineering schemes as an expert witness. Sir Lynden Macassey, K.B.E., who met him frequently in this connexion, wrote of him on his d e a th :
'In long experience of the great engineers in the Private Bill Committee Rooms he was undoubtedly the greatest within my recollection-certainly one of the greatest engineering witnesses. He had the gift of most lucid exposition of the facts of the case as he saw them, and invariably explained them with an attractive persuasiveness which soon established a hold on his tribunal. ' There was a period in 1935 when he was president of six societies at once. In 1936-7 he was president of the Institution of Civil Engineers (of which he had been a corporate member for over sixty years when he died). During this time he was continually pressing for the reforms th at were nearest to his heart, particularly for co-ordination of effort and co-ordination of scientific knowledge. His numerous addresses are listed in an Appendix to this memoir.
It is no exaggeration to say th at he was putting himself under considerable strain. Late one night, in his flat in Queen Anne's Lodge at the end of a strenuous day, he tripped and fell, dam aging an eye, which was removed the same night by Sir Stewart Duke-Elder. W hen he interviewed the Italian specialists who were to make him an artificial eye he instructed them to 'put a twinkle in it'. The accident happened in 1932 when he was sixty. He did not relax but, on the contrary, the years th at followed were probably the busiest of his life. In 1937, after his return from C anada, he had to go abroad to consult a Germ an specialist. The next year business took him to Colombia and Venezuela, and it was hoped that the long voyage would p u t him right. U nfortunately in the autum n of 1938 he had a further relapse and after some weeks in a nursing home he spent five months recuperating. He was persuaded to take another sea trip for health reasons alone during the summer of 1939 bu t collapsed on the voyage and was hurried back to England.
The autum n of 1939, which plunged the firm into a welter of urgent w ar work, was for Gibb the beginning of a long convalescence during which he received news of three deaths-those of the wife who had been his constant companion and loyal supporter for so many years; of his fellow pupil and partner R ustat Blake; and of Charles Merz, who was killed with his whole family by a bomb. It was not until 1942 that he returned to take up his residence within reach of London. He was hoping for appointm ent to some high office for which his achievements qualified him. But three years is a long time to be out of the running; and in any case it is doubtful whether he now had the strength for great responsibilities.
He took disappointment cheerfully, showing a degree of patience that astonished those who had known him in earlier days. From his small house at Hartley Wintney in North Hampshire he kept a close eye on everything that the firm was doing, paying regular visits to Queen Anne's Lodge, to the site of the vast underground aeroplane engine factory in the old Bath stone quarries at Corsham, and to the house at Rotherwick where a detachment of the staff were working full pressure on plans for the Captain Cook Naval graving dock at Sydney. These visits were no mere formality. Referring to this time and the early post-war years, one of his partners w rote:
'Even then his personality made an impact on the staff. I always felt that it was possible, on entering Queen Anne's Lodge, to sense whether or not Sir Alexander was in the office by the general effect that his presence created. Just as in a hive, when the queen is busily pursuing her duties, there is a deep hum of contented activity from the worker bees all fully occupied on their varied tasks, so Sir Alexander could create an increase in the efficient working of the staff throughout the office.'
Gibb's eldest son, Alistair, who was commanding a regiment in Italy at the time, was released towards the end of the war as a matter of urgency to help with the work. Shortly afterwards he became head of the firm. Alistair resembled his father remarkably in one respect: he took bold decisions which caused many older heads-including perhaps his father's-to shake, but which time proved to be wise. Sir Alexander lived long enough to witness that proof and it was the last great satisfaction of his life. The last great tragedy was Alistair's death after an accident on the polo field in 1955. The consola tion was that Alistair's youngest brother, Michael, was also with the firm and had by that time worked his way up to a partnership. This is no place to trace the firm's fortunes further. And yet there is no other way to complete the story of Alexander Gibb's life. He was one of those who present insuperable problems to a biographer, not so much because their characters and activities are many-sided as because there is nowhere to write finis. Plenty The Rangoon model constructed during 1931 was the largest and one of the most complex which had been developed in Great Britain up to that time. It was necessary automatically to reproduce in the model a wide variety of variables, among these being the cycle of spring and neap tides with a pronounced diurnal variation, also automatically to produce dry weather flow and monsoon floods in the Rangoon River at the appropriate seasonal periods together with the necessary heavy silt content during the floods, which material had to be carried along by the fresh river water and deposited precisely and at an accelerated rate at the deltaic river entrance and particularly over the area occupied by the Outer Bar. The effect of monsoon winds on the currents in the Gulf of M artaban and the littoral drift of silt in the gulf towards the river entrance had also to be reproduced.
The model measured 40 ft. by 60 ft. The scale in plan was nine inches to one sea mile, with a vertical exaggeration of 42 times, or one inch representing 16 ft. The tidal movement was reproduced by means of displacement plungers and with the scales adopted the time scale became accelerated by 583 times so that one year was represented by 15 hours' operation of the model.
At the start of the tests, the river and sea bed were modelled to the con ditions prevailing in 1875 and the model was run through continuously until 1932. The results achieved showed sufficient similarity to the actual conditions existing at that date as to justify proceeding with predictive runs into the future as far as 1982 in one case, and up to the year 2000 in the final study.
These showed that the deposition of silt in the Outer Bar which was inter fering with navigation to the Port of Rangoon would reach its peak, giving about 12 ft. depth of water only, in 1936, some four years after the model experiments. From that date, there would be a gradual improvement in depth to 20 ft. or more. It was on the basis of these model results that Sir Alexander Gibb advised the Commissioners for the Port of Rangoon that no expensive remedial works would be required and that the river itself would carry out the necessary improvements. The model results have been confirmed since 1932. The improvement began in 1936, as predicted, and has continued since. At the present time, 1959, the depth that has been maintained over the Outer Bar is adequate for the navigation requirements of the Port of Rangoon.
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